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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-23 and 26-56 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over JP 56-17902 in view of either Kogan or Lee et al. JP 56-17902 

discloses a process for forming hydrogen and oxygen by vaporizing water in air or an 

inert gas stream and dissociating at about 2500 C in a microwave plasma. (See the 

English Abstract.) The difference between the process disclosed by JP 56-17902, and 

that recited in applicant's claims, is that JP-56-17902 does not disclose that the oxygen 

species and hydrogen species are removed from the plasma so that the oxygen species 

forms gaseous oxygen and the hydrogen species forms gaseous hydrogen. Kogan and 

Lee et al both disclose the separation of water into hydrogen and oxygen, and teach 

that the hydrogen and oxygen may be separated by passage through a membrane. 

(See col. 2, lines 1-28 of Kogan, and the Abstract of Lee et al. It would be obvious from 

either Kogan or Lee et al to separate the hydrogen and oxygen formed in the process of 

JP 56-17902 by passage through a membrane. One of ordinary skill in the art would be 

motivated to do so, since Kogan and Lee et al establish the desirability of separating 

hydrogen from oxygen from thermally split water by use of membranes. Regarding 

claims 55 and 56, the catalyst metal in the process of JP 56-17902 would inherently 

redirect the oxygen species and hydrogen species into molecular hydrogen and oxygen. 

Regarding claims 51-54, it would be obvious to cool the plasma of JP 56-17902 by the 
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conventional step of adding a seed material so as to prevent excessively high 
temperatures. Molecular hydrogen and molecular oxygen would inherently be formed as 
the gases are cooled. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-16 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Wootan et al '164. No distinction is 
seen between the process disclosed by Wootan et al '164, and that recited in claims 1- 
16. Wootan et al '164 discloses the generation of hydrogen and oxygen by injecting 
water molecules into a plasma. (See the Abstract and Paragraghs [0036] to [[0038].) 
The combination of the oxygen with carbon to form carbon dioxide gas in the process of 
Wootan et al '164 would constitute the steps of "separating within said plasma said 
hydrogen species from said oxygen species" and removal of such species, as required 
by applicant's claims. 

Claims 39-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wootan et al '164. Wootan et al '164 is relied upon as discussed hereinbefore. It would 
be further obvious to modify the process of Wootan et al '164 with the conventional 
expedients recited in claims 39-54. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1^59 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 

» 

applicant regards as the invention. It is indefinite as to whether "hydrogen species" and 
"oxygen species" would be limited to atomic hydrogen and atomic oxygen, respectively, 
ot whether the terms could embrace molecular hydrogen and molecular oxygen. In 
claim 15, "selected one of... and" is improper Markush terminology. In claims 52 and 53, 
"selecting from" is improper Markush terminology. Also in claim 52, "low" renders the 
scope of the claim vague and indefinite, since it is a relative term. 

Burgand and Fletcher are made of record for disclosing the dissociation of water 
into hydrogen and oxygen. 

This application apparently discloses allowable subject matter (i.e., regarding the 
subject matter of claims 24, 25 and 57-59). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wayne Langel whose telephone number is 571-272- 
1353. The examiner can normally be reached on Monday through Friday, 8 am - 3:30 
pm Eastern Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272^1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. /} 
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